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(54) SEMICONDUCTOR PACKAGE AND SEMICONDUCTOR DEVICE 



(57)Abstract: 

PURPOSE: To make it possible to make a semiconductor device correspond to a 
high- speed operation by a method wherein 1000 terminals for mounting substrate 
connection are arranged on the whole back side surface of a package board less than 
a specified size into an area array type and an internal wiring to connect terminals 
for LSI connection with the terminals for mounting substrate connection by a 
specified combination is provided on the surface side surface of the package board. 
CONSTITUTION: A package board 2 is a 14-layer circuit board, which has 
insulating layers made of alumina ceramic and a wiring made of tungsten, and the 
external shape of the board 2 is fomied in a 34-mm square (less than a 41-mm 
square). Terminals 10 for mounting substrate connection are provided on the whole 
rear of the board 2. The arrangement of the terminals 10 is made in an area array 
system of 32 rows X 32 columns and a lattice pitch of 1.0mm. The wiring to 
connect terminals 9 for LSI chip connection with the terminals 10 is formed in the 
interior of the board 2. The width of a signal wiring is formed in 0.1mm, the shortest 
wiring length, the longest wiring length and the mean wiring length of the signal 
wiring within a package 1 are respectively formed in 4.5mm, 26mm and 22mm to 
decrease a delay of the wiring part and a frequency of 200MHz can be made possible. 
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0 o*jL^ji(7PL s I ^^s^T. mmmm^nm-r^fcit 

< <t t> 1 0 0 0 *c;o||^£«^^ffl$^^^ i: . ±my< >y 




±M-''^y 'r~-'JmwL<D^mm^. ±fEL s \ <Dyg=^\c^ 

^^3 0 . 0 0 3 3 mm^J^ir^fes:: i. 

0 0 3 3mm^i^±-e^^r i. 

iMMm 6 ] mf^m^^Wc:^^ 2 o o mh z ^y<±co l s i ^ 
s immmt^^t. 



(2) Wm^7 - 1 4 2 6 3 6 

2 

[0001] 
[0002] 

^Wmi^Xmf^^tlfzLS I (^Jx.f-f. MPU. #^7^ 

b^^<7:>y<y^-v>^cm^hnrc±x\ mmm^m^mm 

[0 0 0 3] 3S-fif^^^nrv^^. 

PGA(Pin Grid Array). QFP 
(Quard Flat Package), TCP 
(Tape Carrier Package) ^t^^ 

W]ib^mn\B\^'^mm'^mmc^^xm-^tyi>irhr^. 
x^^^o PGAf^. ^"'^m^^^^^'^m-^\::-^m^n^zt 

QFPit. mm--e-/uhlc2:^xi^hri^tc 

m^=^^hr^^mxhht^^vwmt^^h^o top 
30 [0 0 0 41 z<D^o^::^mi^m^<y&'-'jcotrmcm 

LXi^^ ^JX-f^. Rao R. Tumma la, E 
ugene J, Ryinaszewski|M:Mic 
roelectronics Packaging H 
andbook:VarL Nostrand Rein 
hold ailK (1 9 8 9) . m^^—'J4 0 9 --4 2 
4K^m^flX^^ho 
[0 0 0 5] 

i^^^s^f-Mo^^m (rr-cf^. ^mmm. ^mm&) 

(Micro Processing Unit) (D^ 

mm^xh^o ^(Drc^. ^mLs kd^x^w 
KMPucoMmi\:.^m^xmt}mm^rixy'^^o t^o 

[0 0 0 6] MPUfl, Wii^m^R^^^2 0 OMH 

50 ^~-'J(Dmh. 2 0 OMH z(DXi>^j:mMW}mz'^itx 
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[0 0 0 81 ^fc. Z<DXo^^M^MPU}±. m^^h 

^xxh^fci^. m'^mr^±&mm^rif^iirri^t. mm 

[0 0 0 9] U^^L. z.(nt^^s:W:^^^^-t^^^'y^ 

[0 0 10] Z^ZiX^-t^ MP\5^m\^t^XmM\^tL 

mmicp^'^V—. ASIC, hri— ^tc-ov> 
xhmmnmmxh^o 

[0 0 1 1 1 :^mmn^ mrfmi&w:2o omh z^±c^ 

[0 0 121 ^^mMS'P. ^^^i^y^.y^^iyCOZ 

[00131 

'r^±^^cf^^rifci,<DX\ ^^-mMti^xn. mi¥ 

2 0 0 MH z i^ii. 5^^®: 1 0 0 0 ^^y.±<D L 

tviSfiK^;n.fc. ^>?te< i:t:> 1 0 0 0:$:c7:>»^£«^^ffl 
^ffi^^i:. ±f£^<i/^-v^S^co^iira{-. ±f£LS 

i^s«^Fg!ffii^^<t. _hi5Ls immmm^t^. 
(Dm-^^x-o^^^^fdjf^m^'^t. ^mk^fc-t^wmt 

[0 0 14] ±mmmmmmmm^T^xti/^tc\'i± 
[0 0 151 ±m\Hm^Bi^. '^>':f^r>-^^Ajxm 

f^^nfz h<7:>Xh^ ^ -trCOmU^^^O. lmmJt^r^ WtM 
MA^O. 0 0 3 3mm^)^_b-CfeoTt>i:V\ 

[0 0 16] ±t£l^gISiS^f^. ^^^>vX'^8i?^^n7tt> 
(DX^'O. ^COS^i^^O. Immi^T. t&rliW^^ 0 . 0 
0 0 3 3 mm^i^±Xh'^Xi:>X^\ 
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[0017] i:t2^ ° :y ^"i^SS^^. ^ ^ ;^McD 

[0 0 18] :^mm<7)m2(DmMti.xn. mf^m&m 

7^^ 2 0 OMH z i^±<50L S I ^^/T'^. ±fe L S I 

10 i^ms^^nfc. ^>^c< 1 0 oo:^commm^t^^ 
m^^cnit^{.x^m^ri. ±teLs i^y-r<D^^'i'tm 

:t.-::^y^>'i^mxmm^nx\^^^:Lt. twmt-t^ 

[0 0 19] ±ffiL S I ^^yZft. ±my<i^&^-i^m^ 
2 0 p pm/K^T(Dm^BmmhriX\^^hZt 
[0 0 2 01 

[0 0 2 11 y<y^-V>CDX^^\z-^^^X^n 

30 -t^o 

[0 0 2 21 MPU^m^-'^—^^^^^'^T'J^^f^aU 

pu t;^^V-f)^^f$.^i^<r)Xh^o r^-e^^. mpu 

Irt 3t) 7t / < ^/ >r " V? . y< ^—i^ t^<y ^—i^^ t(7^m^^ 

mm^B-tzt^^i. m^±\cm^x^^h<Dt'f'^o 

[0 0 2 3] LSm. ii^. ^'?:y^->^<^**:f-it« 
If^lcD^Uti, mMxm (L-p) mm. (4 

L-p) mm-cfc^o Ji^. ia^Sggi^^r'^6fcti-^< 

30. S5iS:Sc0^itfft. ^ (2 L-p) m 

(L-p) mm. y^y^-'^r^mm^n^m^ (j^t" 

^i^Sffi" l^c^iS^^*i*^ CD mmX'fe^o 

[0 0 2 4] ^tc. fe^Sd^^fe^^m^it-^-coiSjgfi: 

50 [0 0 2 51 
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^fi. 0^y^y >- hSSfC^ft^tlfcie^^. 160mm 
[0 0 2 6] t?^or. ^<iy^— v^Stei: U'Cryv^:^^ 

ffl «/ ^ . I^r 7U ^ KKF^ {Z io 6 ft-^^iSS#r^^ (D 

W-m^ ( (L-p) / lOO) ns ^^^^o ^fc. 

(0 0 2 7 1 

[»2] 

T=2- ( (L-p) /I 0 0 + L/l 6 0) ns 
5T\ S!lf^;^*'^2 0 OMH z -e^^. l^v/^-f-'T 

:^^yb;i^5 n s :zco^l.S I ^ :/f^r'COiS.^ 

LS I ^^^7^;$1^gi5COgaa^.4>tciott^gS^. 

[0 0 2 81 ^7c. ^-fti^i^^ir^cc:^ 1 0 0 0 t:''>' {m : 
1^1 0 0 O.^Oltm^-ov>Tfi:. f^tSc^'^l^-r^o ) ^ 

[0 0 2 9] rtt^^O^fri. ±tSgr2 
^i:. L^^4 1 mmi^T-C7i^tn^^^^b?iV^<hV^5^^^ 
;;?5igt7h'$tL§o O^^. ^^i/>r— >?0^?f^^S4 1 mm 
A^Tr'fcSri:^^ i!lf^iiJS2 0 OMH 2 ^-^IgJc-f-S 

[0 0 3 0] ^tC^'iy^r-v^cOb-^^'SctCOV^Tl^tti- 
[0 0 3 1 ] MPUCDf^iS^l::ti?r^^^tCVP^.7^A(7:)igiS 

itlz-of^iji^i^^m^t^^^ i'X^z^-<fctJ^^ ^^^^^ 

— ■^iy^T'M.nMPU t^(Dmm<D?<^V—^tf}^hM 
f^^^Xl^^^fc^^ MPu<Dm^i\:^cnit^i.x^^v~ 

mm^mmm^m^'^^:ztizXoxf£^n^tn^^n 
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[0 0 3 2] i^iiit-^idSrBlcOi^D^ h-i^^^ 

Sb m ^ t:: J± . II-^i^^Fsl \zmMMM'^ ^ y 

10 [0 0 3 3] i[^±CD^:^, MPV<D^^mn!i^^^ 

^-^Jb^ir^l 0 0 Oii^J'^±r^^^m:t^^'oX< ^t^. 
i^ti^o Vt^^X. :zn^m^^^^<'y&—i^tLXt,l 

[0 0 3 4] f^^^ ±iS^L±t^'0, m^J^.X(Dy<y^ 

-i?^mm±mn. ^^mxiis o o^^^mx^ 

'^-:>x. z<7:>'^^x\^MP\jmi^<DmMit{:^i^^it 

X^Xi>. iy:^T'J-^t\^XnMmtX^t£:^^-:>ti^^ M 
20 f^ho 

[0 0 3 5] r.Oft!l, 2 0 OMH zfflf^cDigiSOMPU 
^XXh^. 

[0 0 3 6] ^M.^^mm^^m^-^'T^t^ mpuco;^ 
30 2 o OMH z ^v^5?miSiL;^ll^;t^fcf^, 1 o 0 0 

[0 0 3 71 \^k^L<D)m'm^^t-^%hX\.fz.M^^ 
mf^'r%^^y^'y^-'ymm\c-:)\^xmm^^o 

[0 0 3 81 t:'>^fcV^^^°?/^"V^^?F^C0^#.^ll!l 
f^^-fo t"'>'f:;55^3 0 O:*:^^;?^. QFP*^TCP<?0 

[0 0 3 9] tZ.^fil^ 3 0 0 t'^-^Mx.^ Pf'^(^ 

Az:#t^^?te-f 60 QF poj: 5»^--^°i^^"v^lli2^^bt° 

V-^m-nt^-Cfi. 1 0 0 O:^*?:?tf>'^^?f0 4 Omm^ 
l^F^r'UmL-^ 5 i-f-^i. b'V-tiV^fiO . 16mm 

Wr\z% xm^ f^m-lfSi ^fSi\^\ :^<DX.b^Si^^y^ 

m^wm.-f^^ttm\^^^f^^. m^x^^. 0. 

3 mm hV ^O^' ' y >?;^^M^ ^ noo^pii::^- ^fs: 
50 l/\ ^I^^MfCO. 1 Gmmt'^y ^fC-r^:: ^tfi:. t°>' 
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[0 0 4 0] :inKni^. :^vrri^^jj^x\ 4im 

0. 5mmt:V^COQF P tlX^^^Uikf)^^ 

co:bmmx^^t^^m^^^^ic< < e-o-^co^^t^co^k:;^^ 

[0 0 4 1] -rrT% tr'^-^y^iy^— v^S 

^ ^1 # m-t-:3i y r r Y:*-^^^ <t ^ 

[0 0 4 2] ^^ ^- v^SS±--<^ L s I cojf 

[0 0 4 3] LS I ^'yZ^^y<^y^-V'mm^MLX-:7 

iymmtcomn.^mm^. tab (tape auto 

MATED BONDING) ^}±Ajf£n<—MCX^JS 

m^mmx^^o hs ir^^^-r^mn. ±tvxLs 
Ls I (Di^^ t^-y ^-'ymmtcom-^t^mmcv 

mmxy<y ^-i^{cf§^'t^:it{c L±o 
[0 0 4 4] L S I c^^^^N?/ K<^iBS^^^ ^'^'^"V^ 

mmt<DmmR-o^&mcoMmm&<7:>.^xmmxh^. --^ 

^co X ^ \::m^-^^]X 1 0 0 Oy<y K^?f^^UfcL S I 
^fj, 3^fj. 4mti^xh^m.^^<y h^^^yf-i^o. 17 

McOv^^/ Kt:V^^^^ 0. 2mmJ: ^9 t>iA< r-t -Sfc 

hi^mnmmmxMft^^^^t^£^ . m'^='^h^±m 

{^ii&m-f'^^t^^X^ ^^t-. LS l<7:>y<y h'coE^ 
m^^±^<7:>=^V'rTi--4Xhri\^. y<y KtV^^^^ 

Kru<i'^-tr^x^ ^fz.^. mmmitxvmMi^^^ 
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[0 0 4 5] ±ia(7:>i:5)7iy<i/>r-v^S«iLS 

XILS I f-y':fcomm^. BBmi^Mi 0-2 0 p pm 

m\:^x^mm^i^rchcoxh^o ^j:^. trmc^^^x\±^ 

;^m^A;6^^t^m^Lfc. it#^¥5- 2 5 3 9 4 

m/KUf^r^j^i.^tmi^^x^^fcrK znx^h-mmm 

[0 0 4 6] y^y^-i^^<DMm\^:^<<-f^m^ 

m^\t. ±mn\-w^mx\i. ls i^t^ft-r^stso 

rv^^ (BiLSmW Vol. 73, No2, P41-4 
20 8 ( 1 9 9 1 ) )) 0 ^^-C% /°i/<:r-v?i L-C/SV^ig 

m^^m-r^t. ^mmitvx±,mw^^mrc-r::.t 
m<^Ls immu^. ls i^mm\^rcy<y^-v>\cm 

-f^m-a^^ idSc;0it1&lTLJ±lli'Jr% 1^2 0 ju £2 • cmT' 

30 3 3 um\^:XAi{^Lt^^^n}^f^^f^^\ MB^^tLX^ 

MMim-i. 2uQ'cmXh^^ 0. 6Q/cm^SI^ 
-r-Sfcd^tdJ-i, gB^^^a^. 0. OOOSSmm^i^ 

[0 0 4 7 1 y<y^-iym^t L S I T'^t or^^^^S 
[0 0 4 8] t^^m^^ 1 0 0 OU±Xh^m'^. L S I 

?/^-v^Sffi<:o@a^^^Sti, L S I c7:)^<^^ KSES^id^ 
50 ~'J'CO!!^^y<y K (^Tt^^LS I ft «^>V K) 
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mh^n^h-^Kn^. ^^^^ iirix<DWMt^£Mhfii^ . 
-Cff^iS-t-titic ^ V ^ r i :i r <7:>m-^(Dmkk^\^ 5 

0{iTnX'X<. ;?^it3^af. 7^y>'h 

-So 

[0 0 4 91 ^t-#V-^®^^, \.Sl(D^^ 

x\^^mx^^s mmm^t^'^^w tts:^m'^h^^o \^ 

X'^. m^<7:^^^^hit^m^::itf>^x^^o 

[0 0 5 0] f^. ^<y^—v'(Dm.^ti^x\tm^coh(^ 
mikxh^o 

[0 0 5 1 ] ^fc. ±m<DmMXi^. upu^m^^t^ 
m.mi^fc7)^. >^y-. AS I c. y-hru-^tco 

[0 0 5 2] 

1 0 0 5 3 1 1 

^^gS^^fd;^ Lfc<50;a5|g 2 Xh^, 
[0054] LSI^^/>^3^i:. ^?F^ 1 6 mm-^ X 
S^L S I 3 t^^t:°2/^0. 5mmC03i 

y rr u^^sctctt^o-ciag^ttTt 1 o 2o.-$:cDiS^^ 
[0 0 5 5] y<y^—i^m^2{^^ mmm^^TJi'^-t'ir 

^^9f)^m^^Kx^^^^o s^Ls I ^yy'mmm^^9 

coEimn. L S I ^ 7" 3 (7:)ii^T-<75iagiC^f£; bfc:J: I) 

rr Lrv^^o l s i ls^ffli^T-9co^® 

:=^y 'rjuRxj^'^(D 2 mm^ f^i^xh^o ^ur. 
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c^. cog^S^fT5^ca^5<;D^:i^fcJK-yU5;^^5g;5.tlXV^ 
-So fi:^fc:7^^— yu- 5 9 8 w t % P b <b 2 w t % S n 

[0 0 5 6] v^S«2C0]g® T 

10CO@E.St±. 3 2tTX 3 2^lj. f&i^tV^l . Oram 

10 i^^^ioo^Sf^, ^y^^i-R-c^-^(D2mm^mf^vx 

— /l-4^5^ti-^tirV>6o \^Ayf^^<—^l^4n. 6 3wt 
%Sn , 3 7wt%Pb. ;a^^^^^e^t-±Ay:^^'-Cfe 

[0 0 5 7 ] B^y<y &''~'Jm^2(7:>\HmM. B^LS I 

mi-r sfc^(DW.'^mm^fix\^^^. mt'^w.mcom^'t 

0. 1 mm. ^S^^:i0. OOSSmm^T-fe^o ^ 

20 /^^/^-v^lf^"C<^^t-^id«^^S^ia^S^■i4. 5 

mm, ft:g:ia^:gti:2 6 mm. ^t&Sfi*^ 2 2 mmT-fc 
ofco fS-U. :^mmmx^±. 4^^a^<Z)4:^co^^^^^t::ov^ 

[0 0 5 8] ^ L S r f-yys ty<y&—'JM^ 

[0 0 5 9] :^^mmcoy< y ^—'J<7:>m^jt:^^^^rXcom 
^xh^o 

30 [0 0 6 0] LS I^5/7^3fi. -^(Da^ y T T U^f- t^t^ 

[0 0 6 1] msi±y<y^y—i^M^2<Dm'm^7j^-i-m. 

m4ny<y&-—iy^Wi2comM^?r^'tmxh^o 

[0 0 6 2] f^^\^^m^(Dnt:>ntcy<y^—i^S^2 
<Dy<y^-'JmmmiJ^1^9±\C^ }iA,fdyr<-JU 5 ^9,^ 
§o -^LX. LS lf'y':f^y<y&—>'m^2lcmi^. 

40 fzTT^-ju 5 ^mm^^^ :zt\cxox^^f^^o 

[0 0 6 3] LS l^y:fS ty<y^~V>m^ 

[0 0 6 4] H^SK^^ffi^^^^ 1 0 \Z^^BnA>f6^^- 

/\^4^mn^o mm<^tc^<^nmMm^2 2 o°cxh 

[0 0 6 5]ft^^t-. LS \J'y'^3(DmM'^h^±m 
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[0 0 6 6] HjfeW 2 

[0 0 6 7 ] MiS*fe<7:?^Hfr^^SE«i tm-vh^o 

^:gti:2 6mm, ^pl^^gf-iT^ 2 2 mmT'feo fCo 
[0 0 6 9] UtE^I 3 

[0 0 7 0] LS I ^^/iTStl, 6. Sinm^cD:^: 

#^r'fe^. ^CD^j^iSa^t^fll 0 2 0:$:cD^^^;65 5?lJ 

0, 2 9min^&i!7. ^M^. K^^^^i^^ ^Cf^^ 2: 5 {C^ 

0. 2 0mm'Cfe$o ^E^^^<Z)::^^^ ^ 0 . 0 9m 

[0 0 7 1 ] ^^^/^~v^SS2^::ov^'CS^0^i-^o 117 
tC/N y v>£K 2 CO^t'lIil^Tj^'ro SfRlimmi 4t\'S, 

^^^X^X^^^o 
[0 0 7 2] B%y<'y^—i>&U2(7:>mMmKn. LSI 

^yy'm'^m^'f'9i>mi'1rhtiX\^'^^o mi^si^yy 

commn. =^y^^i^:BLt)^^co2mm^mf^vxhho 

[0 0 7 3 ] —1^^ y<y^—^^mWL2<DmM (111 + ^ T 

m.my^'^i of)m^^hfix\^^^o %%mmmm^m.m^'^ 

lOmim^. 3 2-fTX 3 2^11. . 2 7m 

m(D:^^jrTU^Jj^t\-^-X\^~^^o ^-^^^^^SffiS^ 

~-;U4;6^S3:t:J-^tu-Cv>^o fiA//c7if"yu4 1^. 6 3wt 
%Sni:. 3 7 w t %P b^^^fi^^^B^J^A/fcT'fe^o 
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[0 0 7 4] 0^^<i/>/-— >^S^2 0f^gj5tc:ji:, a^LS i 

m'r^tz.^<7:>w.mmm^^x\^^^o mt%wM<rjm 

0, Imm. WffiSt^^ 0. OOOSSmm^r'fe 
^(^^°i^^-v^lrtT'(^ft-^KaJ^. S^giiilS;^^ 
5 mm. ft:^iE^S;^i5 3 2 mm, ^i^Jg^i:?^ 2 7 mmT' 

[0 0 7 5] ^^t^, L S I ^:yy3 >^S« 

10 2t(D'r^m^ i.si^y':f3<Dmm\^. mme>x%m 
f^s^i^ ^ >- 8 ftft r t/ ^ 

[0 0 7 6] ®i®*ffif^*c^ii't)'T?fe6o 

[0 0 7 7 ] L S I ^^j/T^SOjSi^S^IJtCliaH^tbTtS 

±tC7><i'5j<>'7^^>'i/^^^]^LT^^<>'7^1 l^Jf^ 

[0 0 7 8] /°?/>r-v?SS2-'<^L S I ^^/T'SOjf 

[0 0 7 9] ^V>T, hS I ^yy"3 ty<y&'—'J^^ 
2t(D-t^mt. hS l^y^SCOmmt^^ :r.:^^iy 

m<Dmm^i^>'x^m\^. m±mmQ^mf^'rho ^<j:> 

f^. v^Sffi2C0|li£SS^?S!ffl^^^-7-l Otd. 6 

3 w t %S n, 3 7 w t %P ht^hl^h^i^\±kjfz.Tr^— 
7l^4^fi^t:f6o Z.(D^(DtmM.m-^2 2 Q''(ZX^ 

[0 0 8 1] jlJ^^iJ 4 

*IIJS9^*JOyV^-v^UCL S I ^j/^^t^^bfc^T- 
[0082] LSI^iyT^Stl. ?^16. SmmUcO;^ 

^^r-feiO, ^cD^j^iZ3a5tcti:i 0 2 0;^c;oST-^^8^iJ 

0. 4 3mmr'fe'9. ^^'J*^. J[V>jgV'*{^7:e^ J: 5 f-T- 
40 0 . 2 0mm'efe^o ^"^(D^^ ^\tQ . 0 9m 

[0 0 8 3] ^'iy<^r— v?S«2tCOV^rlft0^-f-^. 
^—'yW^2n,. 4 1 mm:^<??:*^# ^T-fci^ . 1 4Bc^ 

mtt^<bx^x\^^^o 

\^ 0 Z 4\ l%y^y^'~'J^W^2(r>m.M^\^\^. LSI 
50 '^y'fW^^^'^^t'^m^hiXX^^^. HSLS I^^^T^ 
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—JV^Sn. 9 8 w t %COS n 2 w t %0 A g ^/S 

■So 

10 0 8 5] -Jj. ^Ni/^"V?S«2<75KS (m*. T 
IQCOmW^. 3 2-ffX 3 2^tJ, ^^^t^i/^l . 27 m 

— yw4^5^tt ^nrv^^^ J:iAyfc7K— /V'4t^6 3wt% 
S n, 3 7 w t %P b^^^^S^B%^^A>7c:T-feeo 
loose] my-'y^—i^mm2C0[^ma:^. B&LSl 

^^0. Imm. WxMW^O. 0 0 0 Smm^-Cfe^o ^ 

3 mm. &Sia^S;6^3 4 mm. ^l^jSt^?^ 2 7 mmi? 
fe^o :^llffi^jr'^i:. 4'^a5c:0 4;$;60ii^i^tcov> 
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